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DoD Environmental Concerns

• Stewardship - responsible
for environmental
management of present
and formerly-used sites.

• Money - environmental
restoration is expensive
($Bs) and diverts funding.

• Access - use of facilities
and training grounds can
be restricted.  Mass.
Military Reservation is
recent example.
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Full Range of Capabilities
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Technology ChallengeTechnology Challenge

3-D
Visualization

Landscape
Models and
Simulations

Group
Collaborative

Forums

Video

Decision
Support

Tools

GIS

Advanced
Computing
Resources

In-situ

Sensors

Remote

Sensors

Data Mining

Bringing Capabilities
Together to Reduce
End User Workload
and Adding
Capability to Legacy
and New Systems
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Goals
• Seamless access to distributed resources

(models, data, computing environments)
• User-friendly graphical user interface (GUI)
• Ability to readily incorporate legacy and new

models
• Presentation of information via the Internet in

terms differing “users” understand
• Ability to readily integrate evolving linkage and

coupling protocols
• Ability to archive selected site and model data
• Support both local and distributed application(s)
• Rigorous information security
• Maximum use of industry standards and COTS
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Development Approach
Problem

s
Problem

s

Decisioning
Environment

IT ToolboxIT Toolbox
Networking,

Data Mgmt, Viz,
Servers, Protocols,

Standards, ...

PredictionPrediction
&&

AssessmentAssessment
ToolsTools

Reusable Reusable and Specific Specific
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Building Blocks of Interoperable
Development and Delivery

InternetInternet

IntranetIntranet

SystemSystem

 Framework Framework……   Its services establish the rules of engagement……   Its services establish the rules of engagement
 for linking/coupling components and content for linking/coupling components and content

  Application, Services, and InformationApplication, Services, and Information
             Problem-specific applications of technology              Problem-specific applications of technology 

             - Word, Excel, PowerPoint             - Word, Excel, PowerPoint

  Product LinesProduct Lines…… Integration/coupling of multiple tools orIntegration/coupling of multiple tools or
products that support an applications area products that support an applications area 

- Microsoft Office- Microsoft Office

All built on industryAll built on industry
standards and protocols forstandards and protocols for
operating systems, intranet,operating systems, intranet,

and internet activitiesand internet activities
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Department of Defense
 Land Management System (LMS)
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 Functional Levels
Provides

– Query archived data
– Modify/execute models
– Visualization Capabilities
– Remote and local access
– Provide collaborative tools

– State-of-the-art modeling systems
– Model calibration/verification 
– Uncertainty analysis tools
– Model capabilities catalog

– Navigate to servers and download
– Archive data across the network
– Establish common data formatting
– Integrate parameter databases

– Set up user-specific problems
– Compose problem-specific models
– Develop model-to-model protocols

Decision
Support

Model &
Simulate

Manage
Data

Develop
Conceptual

Model
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LMS Functionality
Seamless Use of Networks and

Multi-Platform Computing

Web-enabled
Data Sets

Web-based
User

Environment

Multi-Platform
Modeling&
Simulation

Decision
Support

Presentation
of Results

Collaborative
Functions

Legacy
Systems



Engineer Research and Development Center
US Army Corps
of Engineers

LMS Software Components
• Current Development Environment

– CORBA
– MS Visual Basic
– MS C++
– Java
– Oracle

• Exploring New Technologies
– SOAP (Simple Object Access Protocol)
– XML
– .NET
– J2EE (Java 2, Enterprise Edition)

• COTS
– ArcView
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IndustryAcademic Partners

DoD Tech
 ProgramAgency Partners

Level II

Level III

Level IV

Level V

Level I

LMS Protocols
Specifications for the way
Computer-based Tools Interact

Protected
species
habitat

Mission
usage
levels

erosion Land cover change

Sediment
transport

Water
quality
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Data Repository

Manage
Data

Decision
Support

Characteristics
•Tools for data
discovery, access and
archiving

•Seamless, web-
based, Oracle linked
with ArcSDE and
ArcIMS

•Standards for data
formats, data models
and metadata

Local Data
Repository for
Resource Data

Coordination
and Technology
Sharing for
Interoperability

Open GIS
Consortium Web
Mapping
Technologies

Other Repositories

State, Corps, Other
Federal

Fetch Routines, Coordination,
Active Partnerships

Data Advisor- Data
Evaluation for
Specific applications On-line

Catalog
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Multi-media Planning Tools
• Major Interface with End-users
• Embedded Linkages to other LMS Assets and

Learning Tools

• Knowledge Management Approach (links across
business processes)

• Projects Underway at Fort Benning and Fort Hood
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• Knowledge Management Approach (links across
business processes)

• Projects Underway at Fort Benning and Fort Hood

Planning
Inventory

&
Monitoring

Land/
Resource

Use

Obtaining
Resources/

Budget

Reporting,
Assessment

&
Communication

Data
Mgmt/

Analysis

Land/
Resource
Mgmt &
Repair

Model &
Simulate

Decision
Support
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Ft. Hood, Texas
LMS Applications

TES Modeling

Test of Multi-Tiered
Vegetation Mapping Protocols
for Ft. Hood

Stage-Stream/Soil
Moisture Forecasting

Web Map Dissemination

Network
database
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LMS Website
(http://www.denix.osd.mil/LMS)
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